Establishment and evaluation of a multiplex polymerase chain reaction for detection of mycobacteria and specific identification of Mycobacterium tuberculosis complex.
To establish a multiplex polymerase chain reaction for detection of mycobacteria and specific identification of Mycobacterium tuberculosis complex and to evaluate the test in the diagnosis of tuberculosis. Three sets of primers were used to amplify 383 bp, 240 bp and 131 bp DNA fragments from the genes encoding the 65 kDa, MPB64 and the 19 kDa proteins of M. tuberculosis in a single reaction tube. Reaction conditions were optimized with respect to the requirement of DMSO, concentration of MgCl2, annealing and denaturation temperatures and number of amplification cycles. Inhibitory activity in clinical samples was identified by amplifying a 500 bp DNA fragment of the phage lambda along with the mycobacterial targets within the same reaction tube. The multiplex PCR was evaluated in differentiating M. tuberculosis complex from other mycobacteria and in the diagnosis of tuberculosis by testing clinical specimens. Amplification of the 383 bp DNA fragments was specific to the genus Mycobacterium. The 240 bp DNA fragment was amplified from M. tuberculosis complex and M. fortuitum and the 131 bp DNA fragment was amplified from the mycobacteria of M. tuberculosis complex and M. scrofulaceum. All the three bands were amplified only from M. tuberculosis complex. Applicability of the multiplex PCR is demonstrated in differentiating M. tuberculosis complex from other mycobacteria by using standard strains and clinical isolates. The multiplex PCR was also useful in the detection of inhibitory activity and in the identification of M. tuberculosis complex directly in clinical samples. The multiplex PCR established in this study could differentiate M. tuberculosis complex from other mycobacteria. This test may also be helpful in the early and specific diagnosis of tuberculosis.